| Statisticalanalysis
Analysis was performed using SPSS software (version 22.0, International Business Machines Corp., Beijing, China). The normality of distribution was checked by Kolmogorov-Smirnov test, with normal distributions data expressed as mean ± standard deviation and tested by parametric test, whereas non-normal distributions presented as percentage and tested by nonparametric test.
Spearman's correlation coefficient was calculated to examine the association between two continuous variables. Receiver operating characteristic (ROC) curve analysis was performed to determine the sensitivity and specificity of NC 3 R and NLR in predicting the severe disease activity. Statistical significance was defined as P < 0.05.
| RE SULTS

| ThecharacteristicsofSLEpatients
A total of 194 eligible patients with SLE were finally included in this study, among which there were 15 males and 179 females, with an average age of 40.61 ± 12.50; among 71 healthy controls, there were 10 males and 61 females and the average age of them was 43.24 ± 13.09. There was no statistically significant difference between the two groups of sex and age. After classifying all patients according to SLE disease activity score (SLEDAI), the number of each score group was illustrated in Table 1 . There were 30 patients with SLE in the Group 1 (SLEDAI>9) and 164 patients of Group 2 (SLEDAI ≤ 9). See Table 1 for details.
| ThedifferencesinNLR,CC 4 R,NC 3 R, NC 4 R,andrelatedlaboratoryindicatorsbetweenSLE patientsandhealthycontrols
The levels of IgM, C 3 , and C 4 in patients with SLE were 1.022, 0.618 , and 0.145 g/L, respectively, and lower than those in healthy group (all P < 0.05). The levels of NLR, CC 4 R, NC 3 R, and NC 4 R in patients with SLE were 3.605, 49.236, 6.897, and 34.981, respectively, and higher than those in healthy group (all P < 0.05), as shown in Table 2 There were obviously significant differences in C 3 , NLR, CC 4 R, and NC 3 R between the two groups (all P < 0.05) ( Table 3 ).
| TherelationshipbetweentheNLR,NC 3 R, CC 4 R,anddiseaseactivityinpatientswithSLE
The relationship between the NLR, NC 3 R, CC 4 R, and disease activity was tested by linear regression analysis. SLEDAI scores were positively correlated with NC 3 R (r = 0.353, P < 0.01), NLR (r = 0.237, P = 0.01), and CC 4 R (r = 0.263, P < 0.01), negatively associated with lymphocyte counts (r = −0.256, P < 0.01) ( Table 4 ).
| Thereceiveroperatingcharacteristic(ROC) curvesofNC 3 R,NLR,andCC 4 Rfortherecognitionof severediseaseactivity
ROC curves of NC 3 R, NLR, and CC 4 R in identifying higher SLEDAI scores were presented in Table 5 and Figure 1 . The optimal threshold for NC 3 R, NLR, and CC 4 R in identifying higher SLEDAI scores was 5.935, 2.298, and 37.988, respectively. According to ROC curve analysis, the sensitivity of NC 3 R, NLR and CC 4 R in diagnosing the disease activity of SLE patients was 75.9%, 82.8% and 58.6%, and the specificity was 60.7%, 49.7% and 67.5%, respectively.
| D ISCUSS I ON
Systemic lupus erythematosus is a chronic autoimmune disease characterized by a broad spectrum of clinical manifestations, but its course and organ involvement are unpredictable. 8, 9 Timely treatment adjustment according to disease activity is of great importance in the management of SLE. 6 SLEDAI, which containing 21 scoring items, is clinically used to evaluate SLE disease activity. 10 However, disease activity evaluated via SLEDAI score is of partial subjectivity, such as feeling disorder, insomnia, or daytime sleepiness. To quickly and correctly determine the activity level and get patients treated timely and effectively, therefore, we design the current study to explore new correlation indicators to well reflect patients' disease activity degree.
Neutrophil-to-lymphocyte ratio (NLR), calculated as neutrophil counts divided by lymphocyte counts, is considered as a marker for general immune responses to various stress stimuli. 11 It was considered as a good diagnostic marker with autoimmune diseases, such as adult-onset Still's disease. 12 It was associated with disease activity in patients with systemic lupus erythematosus. 13 Complement system activation, production and partial deposition of complement fragments, and subsequent inflammation all play critical roles in the pathogenesis of SLE, and during the complement activation pathway, C 3 and C 4 were at the core position. 9 Besides, the compounds and antimicrobial peptides released from neutrophils of patients with SLE caused inflammation and damaged tissues and organs. 14 Inflammatory cells (such as neutrophils, lymphocytes, and NLR, Neutrophil-to-lymphocytes ratio; CC 4 R, CRP-to-C 4 ratio; NC 3 R, neutrophil-to-C 3 ratio; NC 4 R, neutrophil-to-C 4 ratio. were more active compared to healthy population, which formed circulating immune complexes (ICs) depositing in tissues and organs and causing corresponding damage. The complement system was activated by a classical approach, which causing C 3 and C 4 degradation 9, 16 and decreased levels of C 3 and C 4 in SLE population. NC 3 R and NC 4 R in SLE patients were higher than those in normal patients, because the number of immune-related cells increased and the levels of C 3 and C 4 decreased. Previous study has shown that mature B lymphocytes were generated in mouse model of systemic lupus erythematosus, which did not secrete antibodies yet. 17 Therefore, the quantities of IgM in patient with SLE were lower than controls.
TA B L E 2 The indicators among SLE and control group
TA B L E 3 The indicators among different activity of SLE
SLEDAI≤9(n=164) SLEDAI>9(n=30)
Pvalue
Levels of C 3 , NLR, CC 4 R, and NC 3 R were obviously different between SLE and healthy groups (both P < 0.05). The complement system of patients with SLE in Group 1 was more active, and tissue damaged was more serious compared with Group 2. In addition, the degradation of C 3 was faster and the number of inflammatory cells was higher in Group 1. Therefore, C 3 , NLR, CC 4 R, and by ROC curve analysis. CC 4 R was excluded, because this study was focused on the diagnosis of systemic lupus erythematosus with high disease activity, while the sensitivity of it was 0.586. The diagnostic performance of NC 3 R and NLR for severe SLE patients was higher than other indicators, and the best NC 3 R cutoff value was 5.935, 
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with 75.9% sensitivity and 67.0% specificity, while the best NLR cutoff value was 2.293, with 68.9% sensitivity and 82.8% specificity. Therefore, NC 3 R and NLR, as the new inflammatory markers of SLE, can be used to reflect the activity of SLE, which can simplify the clinical workflow, allow patients with SLE to get reasonable treatment in time and more importantly, and reduce patients' additional cost for medical checkups.
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